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SCIENCE AND RELIGION 


THE TWO REALMS OF THOUGHT 

If we could have an accurately pl ott ed 
diagram of a small arc of the p arab ola 
described by a projectile, we coirld with 
a co nsidera ble de gre e of^ pro babilit y ex; 
ternl the curve backward aiid f orwa rd, 
and determine app roximat ely the place 
from which the projectile started and Lie 
place where it would strike the ground. 
But the curye would not t§jl us whether 
the gun went off by accident, or what 
were the motives of the person who fired 
it. Tlyat simple illustration suggests the 
limits of science. Science observes 
phenomena, aryl studies their relations 
of coexistence and succession. It knows 
n othing of efficient or of final causes. 

But man cannot fail to be p rofoundly 
int ereste d in the world of thought whic h 
pure s cience ignores. He cannot help 
asking what is the efficient cause of the 
phenomena of nature. Is that efficient 
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cause a Pe rsonal ity tojwhich human pe^i 
sonality m an alogous ? I£ the efficient 
cause of n atur al phenomena is personal 
and intelligent, we cannot fail to be in¬ 
terested in the question ofjtlie character 
and motives of that Personality, and its 
relation to our own life and destiny. The 
q uest ion of e fficien t causation in natur e 
belongs tj) philosophy. Our individual 
relation to the Personality conceived to 
be^the soul of t he u niverse is the theme of 
religi on. Philosophy and religion are 
thus int imate ly re lated . Far less inti¬ 
mate is the relation between science and 
religion. Ther e c an be no contradiction 
b etween sci enc e and r eligi on, as there 
can be^n£ collision between trains run¬ 
ning on pa ralle l tr acks . There may be 
contradictions between scientific beliefs 
and Scripture texts. Of that we shall 
have somewhat to say later. 
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DEVELOPMENT OF SCIENCE 


Science and religion both began in the 
early dawn of human experience. 

In the mental development alike of the 
individual and of the race, individual ob¬ 
jects early attract attention. In the in¬ 
fancy of the individual, indeed, the field 
of consciousness, we may suppose, is first 
occupied by the subjective sensations de¬ 
pendent on the condition of the organism 
itself. The baby utters a cry of pain be¬ 
fore it comes to any intellectual notion of 
the phenomena of the surrounding world. 
Very quickly, however, the child comes 
to take notice of surrounding objects. 
Resemblances and differences between 
objects are recognized, and the growing 
child soon comes to the conception of 
classes of objects. In individual and in 
racial development, living objects are 
early distinguished from non-living ob¬ 
jects, and the mostly stationary plants 
are distinguished from the mostly loco¬ 
motive animals. In the development 
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alike of the individual and of the race, 
periodicity in the phenomena of nature 
is early recognized in the changes of day 
and night and in the succession of the 
seasons. 

The development of language makes 
possible the communication of knowl¬ 
edge. Knowledge is thus preserved and 
accumulated from generation to genera¬ 
tion. The accumulated experience of suc¬ 
cessive generations leads to wider gen¬ 
eralizations and gives a basis for predic¬ 
tion of the future. 

The Unity of~ Natw'e .—As knowledge 
grows from generation to generation, the 
c hao s _of in dividual objects gradually 
gives place to a co smo s. T his progress 
c ulmin ates in the supreme generalization 
of science—the co nceptio n of the unity 
of nature. 

While every scientific discovery has 
tended to the conception of the unity of 
nature, the progress toward that end has 
not been a uniform progress. At inter¬ 
vals^ the history of s cienc e some great 
g eneralizati on ha s r evealed itself _to~a_ 
man of s cien tific vision, marking an era 
10 
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inhuman thought. Two of_these gener¬ 
alizations are pree minen t in the history 
ofjscience. 

One i£ the law of_ g ravitati on an¬ 
nounced by Sir Isaac Newton in 1686. 

“The very law that molds a tear, 

And bids it trickle from its source— 
That law preserves the earth a sphere, 
And guides the planets in their 
course.” 

But the language of the poet does not do 
full justice to the comprehensiveness of 
the Newtonian law. It applies not alone 
to the planets of our solar system, but to 
the stellar universe, to the nebula 1 which 
may perhaps be on the path of develop¬ 
ment toward solar and planetary sys¬ 
tems. All material nature, in its ultra- 
telescopic vastness and its ultra-micro¬ 
scopic minuteness, conforms to a math¬ 
ematical formula. 

The other of those e poch -making dis¬ 
coveries is_that of o rgani c evo luti on. In 
vague, unscientific form, the idea of evo¬ 
lution was held by many of the ancient 

philosophers. But the principle of nat- 
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ural selection announced by Charles Dar¬ 
win in 1858 changed the conception of 
evolution from a vague philosophic 
dream to a definite scientific theory. 


12 
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Anim ism . —As science begins in the 
infancy of the individual and the infancy 
of the race, philosophy and religion have 
a like humble beginning. Tlig idea of 
causation originates in the expedience 
of individual volition. N aturall y ami 
spo ntaneo usly our pe rso nal e xperie nce of 
vo litio n leads us more or less definitely 
to po stula te volition as the cause of every 
phenomenon. The crudest and most 
primitive form of religion is the doctrine 
of animism, which assumes the presen ce 
of a soul in every object. The child or 
tile savage is angry with the stone against 
which he stubs his toe, more or less def¬ 
initely attributing personality to the ob¬ 
ject which has caused his pain. After 
all the millenniums of progress in human 
thought, it is an extraordinary man to¬ 
day who can bump his head in a dark 
garret or cellar without damning the tim¬ 
ber against which has head has impinged. 

The ideas developed by ages of progress 
13 
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in science, philosophy, and religion, van¬ 
ish in a moment, and the man with the 
bumped head goes back to the primitive 
animism of our savage ancestors. 

Polytheism .—From the ani mism which 
attributes a soul to every di stinct object 
which can be rec ognize d the tr ansitio n to 
pol ytheism is_easy. Gradually a small 
number of great gods devour the indefi¬ 
nite multitude of little gods. The phe¬ 
nomena of nature are classified in ways 
more or less rational, and a personal deity 
is supposed to preside over each class of 
phenomena. Sometimes the division of 
territory between different gods is a local 
division. The mythologies of various 
races present us with gods of earth and 
sea and sky. Deities are assigned to par¬ 
ticular objects in the earth or the heav¬ 
ens which seem specially important. 
Gods of sun and moon and planets, gods 
of ocean and river and mountain and for¬ 
est, figure in various mythologies. Some¬ 
times deities are assigned to particular 
functions in the economy of nature rather 
than to particular localities. Gods of 
birth and death, gods of storm and earth- 

14 
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quake and volcanic eruption, are familiar 
figures in mythology. Tutelary gods, in¬ 
dividual, tribal, or national, make an¬ 
other large chapter in mythology. The 
early Hebrew conception of Jehovah was 
apparently that of a tutelary god of the 
Hebrew people. 

But polytheism belongs to a stage of 
culture which, in the progress of civiliza¬ 
tion, is gradually outgrown. The scien¬ 
tific conception of the unity of nature 
makes every forin*of_ polytheism impos¬ 
sible. The student of science may be a 
monotheist, a pantheist, or an atheist. 
He cannot be a polytheist. Of the world’s 
historic religions only one can survive. 
The alternative for our age is Christian¬ 
ity or nothing. 1 

1 Judaism and Mohammedanism may be considered, 
respectively, as undeveloped and perverted phases of 
Christianity. 


15 
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Christianity, it is needless to say, is 
(lie religion given to_the world bj: the life 
and teaching of" Jesus. Thelbiography of 
Jesus is given us in four little books 
called Gospels, the earliest of which was 
written thirty or forty years after his 
death. The age of critical historical in¬ 
vestigation was yet in the distant future. 
The four Gospels in many points contra¬ 
dict each other, and no one of them af¬ 
fords an inerrant record of the life or the 
teaching of Jesus. Legends grew rapidly 
in those days, and there are doubtless 
legendary elements in the Gospels. The 
star that somehow led the Magi from 
their Oriental homes to Judaea, then left 
them to inquire of Herod where the 
Christ was to be born, and then resumed 
its guiding function and went and stood 
over the house where the Babe was lying, 
has a decidedly legendary aspect. We 
cannot doubt that the people out of whom 
Jesus is said to have cast demons were 
16 
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victims of nervous disease, insanity or 
epilepsy or both. But, while no one of 
the. Gospels can be considered inerrant, 
they u nquestionably give us materi al 
from which we can co nstru ct a su bstan ¬ 
tially true co nception o_£ the life and 
character of Jesus and of_his^ ethical and 
religious teaching. 

Judaism 

But, in. an i mporta nt sense, it. may be. 
said that Ch ristian ity did not begin with 
Jesus. lie was born into the one mono¬ 
theistic nation of the ancient world. He 
shared in its worshi p in t emp le "and syn¬ 
agogue. His m emo ry was stored from 
c hildho od with the language of its proph¬ 
ets and ps almis ts. He~recognized him¬ 
self that the religion which he taught in, 
Avord and. life had its ro ots in the re ligion 
Avhich the Jewish people already pos¬ 
sessed. He “came not to destroy, but to 
fulfill,” the Law and the Prophets. Of 
course his words referred to the Law and 
the Prophets of his own people; but to¬ 
day we read into them a larger meaning. 
The prophets and seers of other nations 
“17 
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—Co nfuci us. Zoroaster, Gautama Bud¬ 
dha—find their ful fillm ent in Jesus. 
And in that spirit and with that message 
our missionaries proclaim him who is 
“the Desire of all Nations.” 

The Pentateuch .—But Judaism was 
itself a growth. The record of the ori gi n 
of The - Jewish national religion is to he. 
foTmd in the Pen tateu ch. In our author¬ 
ized English Bible the five books of the 
P entateu ch are still entitled the.Bopksj)f 
Moses. They may rightly be called 
Books of Moses, as being books which 
contain the r ecord of his work, w hatev er 
opinion may be held a.s to their author¬ 
ship. Tra dition s of the a ncestr y and early 
history qL the H ebre w people must have 
come down from very early days. From 
time to time fra gmen ts of this bod y of 
oral tra ditio n may have been reduced jo 
writing. Pr obably the earliest somewhat 
com prehensi ve r ecor d of tr aditi on wa s 
de velope d a mon g the so uther n tribes of 
I srae l, about the time of the. reigns of 
David and S olom on, more than two gen- 
turies after the mi grati on oMhe He br ew 
people from Egypt to Palestine. There 
18 
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is. reason to believe that another collec¬ 
tion o£ tra dition s took written form in 
the northern ki ngdo m, the kingdom of_ 
Israel, perhaps a_century later. These 
twp bodies of tradition are probably the 
principal sources of our prerent b<mks of 
Genets, Exodus, and_Numbers. In the 
book of Deuteronomy we find the record 
of legislation which had its origin in the 
great reformation in the time of King 
Josiah. Much of the elaborate ritual 
which appears in the book of Leviticus 
must have originated in the time of Ezra 
and Nehemiah, after the return of the 
Jews from the Babylonian captivity. The 
co mpositi on of the P entateuc h p roba bly 
extends over a period of about six cen¬ 
turies. 

In those remote ages the historic sense 
had not yet developed. If a compiler got 
hold of two different narratives of the 
same event, instead of trying to find some 
evidence to justify the selection of one 
as probably a nearer approximation to 
the truth than the other, he often adopted 
the simple plan of including both narra¬ 
tives. In some cases each of the two nar- 
19 






SCIENCE AND RELIGION 


ratives is given in substantial complete¬ 
ness. In other cases a patchwork is made 
of fragments of the two. Thus, in Gene- 
sis^ we have two di stinc t narratives of 
the Creation; while, in the story of the 
D eluge, we have a patchwork of material 
from two different sources, i nvolv ing 
somewhat of cont radic tion. Iii_ each _of 
these cases the reader of tine English 
translation can - recognize the parts de- 
rived from tlie_two sources by the_ use pi 
different names for the Deity. 

Whatever opinion may be held as to the 
authorship of the Pentateuch, it is un¬ 
doubtedly true that the form of^the reli¬ 
gion of the Jews was l argel y shaped by 
M ose s. The distinctive character of Jew¬ 
ish religion is set forth in the first com¬ 
mandment of the Decalogue. In s harp 
co ntrast with the_ religions of nations 
around them, the an cien t H ebre ws wor¬ 
shiped one holy God. It is d oubtl ess true 
that, in the early centuries of Jewish his¬ 
tory, the Taith ofjterael was not a_pure 
mo nothei sm. In_the early centuries the 
Jews did not bel ieve that there was ab¬ 
solutely one, and only one, God. They 
20 
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only b elieve d that their God was so much 
better and mi ghtie r than those of the na¬ 
tions around them, that itwas their duty, 
as it was for their interest, to worship 
their own tutelary God and him alone. 
But, whatever may have been the reli¬ 
gious thought of the people in the early 
centuries, the nation grew into ji pro¬ 
foundly monotheistic faith. Who can 
es timat e the moral si gnifi cance of that 
cha racteris tic of Hebrew r eligi on ? While 
the great nations of. classical civilisation, 
whose work in art and lite ra ture and 
phil osop hy commands the admiration of 
tillages, w orshi ped a. horde of unmoral, 
vindictive, and licentious gods and god¬ 
desses and de migo ds, those despised Jews 
had the en nobl ing conception of one God, 
solitary in supreme holiness, and exercis- 
ingjuniversal sway. 

Prophets and Ps almi sts .—But the Dec¬ 
alogue or the Pentateuch is not the whole 
of Jewish religious literature. T(^appre¬ 
ciate the r elig ion of tlie_ Jews, o ut of 
which, in the_fullness of time, Christian¬ 
ity was to^grow, wepnust st udy the writ¬ 
ings of prophets and psajunsts. We must 
21 
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listen Jo Aminos and Micali as they pro¬ 
claim the stern, unco mprom ising e thic al 
demands oj Jehovah. We must listen to 
Hosea, whose grief over the infidelity of 
the wife that he_had loved taught him 
the infinite tenderness with winch God 
seeks to call sinful man to repe ntanc e 
and red emp tion. We must gaze, with the 
elder Isaiah, upon the glories of that 
ideal King who is to rule the earth in 
right eousn ess; and, with the younger 
Is aiah , we must catch the vision of the 
su fferin g Se rvan t of Jeh ovah bearing the 
sins of many and making intercession 
for the tran sgre ssors. We must listen_to 
the v aried music oj the psalmists_of Ij- 
rael, iii the p oetic ex pressi on of all moods 
of religious though t and feeling—heart¬ 
broken p enite nce for sin, thanksgiving 
by which the gifts of P rovid ence are sanc¬ 
tified, and trust that follow s lo ving ly the 
guidance of a D ivine She phe rd, though 
the path lead th roug h the valley of the 
shadow of death. 

Jesus, the Supreme Revealer of God 

Jesus fulfilled th e prophecy of Jewish 
22 
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religion. His great gift to humanity was 
the gift of himself. He was the one su¬ 
preme revealer of God. The God who 
had spoken ‘Jn the prophets bv divers 
portions and in_divers manners” spoke to 
mankind in Christ Jesus, the full con¬ 
sum mat ion of_the divine m essag e. The 
Divine Spirit, which had come in limited 
measure to la wgive r and p rophe t, to seer 
and saint, in_the ages past, dwelt in Jesus 
in iinm easu red fullness. So transcendent 
was the divine inspiration in Jesus that 
lie_could say of_ himself, “He that hath 
sememe hath seen the Fa the r.” The the¬ 
ology <4 Jesus was the fatherhood ,g_f 
GocT His ethics w^s thg brotherhood Qf 
man. It seems to us so_easy to_say, “Our 
Father who art in heaven,” that many of 
u sjaever realize that no one ever uttered 
that prayer who did not learn itjrom the 
lips of Jesus. His t each ing of the broth¬ 
erhood of all hu mani ty in_ virtue of toe 
common fatherhood of God created 
a ^new civ iliza tion. It_ emancipated 
woman; it destroyed slavery; it gave 
mankind ji prophetic hope of_toe ending 
of 'war; it__ inspired the multitudinous 
~~ 23 


SCIENCE AND RELIGION 


philanthropies which are the glory of 
mo der n life . 

We may find in the Bible the story of 
the origin of_Christianity. But'lhe Bible 
is "not, as ijT has so metim es been falsely 
said~to_ be^ our religion. Religion is not 
a book. Religion is the intellectual ac¬ 
ceptance of truth ii~regard to*thg_ rela¬ 
tions ~of_Gpd_ and man. Religion i§ the 
emotional response of_ the soul tg_ trgth 
accepted. Reli gion igUhe voluntary ful¬ 
fillment of the d utie s which that truth 
demands. Religion is faith and love and 
life. The church was living and grow¬ 
ing forjnore than thirty years before the 
earliest Gospel was written. 

An Unscientific Age 

Both the Old and the New Testament 
were the work of an unscientific people 
in an unscientific age. Before the Chris¬ 
tian era some of the Greek geometers had 
learned of the spherical form of the 
earth, and had made approximate esti¬ 
mates of the size of the earth by methods 
in principle the same as those of modern 
geodesists. But those views of the philos- 

24 
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ophers were not generally accepted, even 
in their own country; and to the Jews of 
the time of Christ the earth was the same 
flat earth that it was to the barbarians of 
the Stone Age. When the disciples 
thought they saw Jesus ascending heav¬ 
enward from the Mount of Olives, none 
of them dreamed that there could be men 
for whom the direction which they called 
“up” would be “down.” 

But Chr istian ity soon extended itsel f 
from the Jewish to_ the Gentile world. 
Though written by Jews, theJNew Testa¬ 
ment writings have come to us in the 
Greek language. In Hebrew thought 
science had no place whatever. We are 
toltl^ indeed, that Solomon “spake of 
trees, from the cedar that is in Lebanon 
even unto the hyssop that springeth out 
of the wall”; and that “he spake also of 
beasts and of fowl and of creeping things 
and of fishes.” Exactly what he said we 
do not know. Hut: we may be very sure 
that whatever he said of plants and ani¬ 
mals was folklore rather than botany and 
zoology. 

And it must be said, in comparison 
25 
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with the intellectual life of to-day, there 
was very little of s cienc e in_ the Greek 
life of_ tlm Christian era . The Greeks 
were indeed a people of^im men se intel¬ 
lectual activity, bat their thoughts 
turned to lit erat ure a nd art and philos - 
ophy far more than to s cienc e. Their 
works in speculative philosophy are still 
studied, but their beginnings in science 
are only matter of history. The Greek 
phi losoph ers had made a_ good beg inni ng 
in math emati cs, had lea rned the sp heric al 
form of the earth, and had re ache d an aj> 
proximate estimate of the size of the 
earth. But, with merely individual ex¬ 
ceptions, their conception of the uni¬ 
verse was still geocentric. Pythagoras, 
indeed, abandoned the geocentric concep¬ 
tion of the universe; but his notion 
of earth and moon and sun and stars re¬ 
volving around an unknown center was 
a very doubtful improvement upon the 
more simple and obvious geocentric con¬ 
ception. Something of physics the 
Greeks had learned, but little or nothing 
of chemistry. Aristotle and others had 
made a beginning in zoology and com- 
26 
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parative anatomy. But the universe of 
science, as_ we_ see it t o-day , is almost as 
far from Greek thought at the C hris tian 
era as from He brew t houg ht. 


27 




CONFLICTS OF SCIENCE AND 
RELIGION 

Since the beginnings of Christianity 
the progress of investigation has repeat¬ 
edly led the scientific world to opinions 
opposed to beliefs held by the church and 
supposed to be taught in the Bible. Of 
these s o-calle d co nflic ts of_ science and_ 
religion, the most im porta nt relate to the 
form of the earth, the^ relation of the 
earth to the sun, tillage ofjhejiartfl, the_ 
antiquity of man, and the origin of., 
species of living beings. 

The Form of the Earth 

The doctrine of the spherical figure of 
the earth was taught by Plato and Aris¬ 
totle more than three hundred years be¬ 
fore Christ. At the Christian era the 
doctrine was generally accepted by the 
learned classes in the Gentile world. 
Science in those days was not popularized 
as it has been in recent times, and the 
mass of the population in Greece and 
28 
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Italy, as in Palestine, held without ques¬ 
tion the idea of a flat earth. As Chris¬ 
tianity gained increasing numbers of ad¬ 
herents in the Gentile world, the church 
came to include some members who be¬ 
lieved in the sphericity of the earth. 
They were a small minority; but, though 
their opinion was generally disapproved, 
there was no violent persecution, and the 
scientific doctrine found in time able de¬ 
fenders among the theologians of the 
church. In the early centuries the 
Bishop of Borne had not developed into a 
Pope and acquired the power which the 
Papacy had in later centuries to dictate 
the faith of the church. The great voy¬ 
ages of discovery that marked the close of 
the fifteenth and the beginning of the six¬ 
teenth century put an end to the contro¬ 
versy. When Magellan’s ships returned 
to Spain, after the circumnavigation of 
the globe, the belief in the flat earth was 
no longer possible for persons of intelli¬ 
gence. 

The Heliocentric Astronomy 
The geocentric conception of the solar 
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system was practically undisputed until 
the middle of the sixteenth century. Hip¬ 
parchus and Ptolemy had developed a 
complex system of epicycles by which 
the apparently irregular movements of 
the heavenly bodies could be formulated 
on the supposition of the central position 
of the earth. In 1 543 was pu blish ed the 
epoch-making work cd Cop ernic us, in 
which was announced the he liocen tric 
theory of the solar system. The heliocen¬ 
tric theory had the advantage of sim¬ 
plicity as compared with the Ptolemaic, 
in that for the most part the cumbersome 
mechanism of epicycles could be dis¬ 
pensed with. At a later period, the neces¬ 
sity for the use of epicycles was com¬ 
pletely obviated by Kepler’s theory of 
elliptical, instead of circular, orbits. In 
1610 Galileo applied the newly invented 
telescope to the observation of the heav¬ 
enly bodies; and the discovery of the 
moons of Jupiter and of the gibbous 
phases of Venus gave emphatic confirm¬ 
ation of the new theory. 

The heliocentric view of the solar sys¬ 
tem was the occasion of the most violent 
30 
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conflict of the whole series. At the time 
of the great discovery of Copernicus, the 
Papacy had become thoroughly consoli¬ 
dated and had only just passed the zenith 
of its power. The Lutheran revolt had 
developed itself only a few years before, 
and the power of the Catholic Church 
was not yet greatly diminished. In that 
age heretical opinions were liable not 
merely to subject an independent thinker 
to social ostracism or loss of official 
position and ecclesiastical standing, but 
to send him to the dungeon or the stake. 

In another respect the relation of the 
heliocentric astronomy to the church was 
very different indeed from that of the 
sphericity of the earth. The latter doc¬ 
trine had been held by some members of 
the Christian Church from a very early 
date. They held the doctrine of the Greek 
philosophers before they became Chris¬ 
tians, and did not abandon it. It did not 
come to disturb the church by a revolu¬ 
tion. An old heresy may be tolerated; 
a new heresy rouses the ecclesiastical 
power for its extirpation. 

Copernicus was on his deathbed when 
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the copy of his epoch-making book was 
brought to him. As he gazed upon the 
record of a life-work whose importance 
he could not realize, he uttered those 
words of holy trust and submission, 
“Now lettest thou thy servant depart, 
Lord, according to thy word, in peace.” 
He passed beyond the reach of the falli¬ 
ble ecclesiastical tribunals of earth, and 
entered the fellowship of the church of 
the firstborn in heaven. 

But Galileo was called before an eccle¬ 
siastical tribunal in 1616, and compelled 
by fear of death or torture to recant the 
truth in whose discovery he had borne so 
illustrious a part. When he died, he 
was buried without monument or epi¬ 
taph. Not until a century later could the 
remains of the illustrious Florentine be 
admitted to a place within the marble 
walls of Santa Croce. The whole power 
of the Holy See rallied itself for the ex¬ 
tirpation of the heresy. 

The responsibility for the persecution 
of Galileo rests with the authorities of 
the Church of Rome. It is, however, well 

for Protestants to remember that the Re- 
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formers, Lutlier and Melanchthon and 
Calvin, were as unqualified in their con¬ 
demnation of the new theory as were the 
Pope and the members of his court. It is 
well to remember also that one man in 
the College of Cardinals, Baroniu s. was 
wise enough to s ay that the Bible was 
given to toll us how men go to heav en, 
and not to tell us how the heavens go. If 
Catholics and Protestants alike could 
have shared the wisdom of that cardinal, 
some of the most shameful chapters in the 
history of the Christian Church would 
never have been written. 

The controversy between scientists and 
churchmen over the Copernican astron¬ 
omy was the only one of the five in which 
the advocates of the new views were lia¬ 
ble to imprisonment or death. Since that 
time progressive scientists who have op¬ 
posed the orthodox opinions have been 
subjected to no other penalties than ec¬ 
clesiastical censure or exclusion from of¬ 
ficial positions. 

The Age of the Earth 

The next question on which a difference 
33 
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of opinion was developed between scien¬ 
tists and theologians was that of the age 
of the earth. Modern geology may be 
said to have begun about the end of the 
eighteenth century. Hutton’s Theory of 
the Earth, published iu 1788, and Lyell’s 
Principles of Geology, published in 1830, 
are the epoch-making books in which the 
principles of the new geology were ex¬ 
pounded. According to the views of Hut¬ 
ton and Lyell, and of all later geologists 
worthy of the name, the changes of the 
earth in past time must'be i nt erpret ed in_ 
tluTlight of pro cesses n ow going on. In 
pre-Huttonian days many of the phenom¬ 
ena exhibited by the earth’s crust had 
been explained by the supposition of ca¬ 
tastrophes. Tilted and contorted strata 
were supposed to be evidence of violent 
convulsions. Strata of marine origin, as 
shown by fossils of marine animals, oc¬ 
curring in the interior of continents, were 
considered evidence of catastrophic in¬ 
terchanges of continent and ocean. The 
great unstratified masses of clay and 
sand and gravel and boulders which 

cover large areas in the higher latitudes, 
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were explained as due to the Noachian 
Deluge, whose tumultuous waters were 
believed to have covered the whole earth. 
The words “diluvium” and “diluvial” 
survived for some time in geological 
nomenclature. Fossil bones of gigantic 
size were even imagined to be bones of 
the fallen angels precipitated from 
heaven to earth. 

The new geology, as expounded by 
Hutton and LyeTl and their followers, 
taught that the str atifie d - rocks were 
gradually deposited, as gravels and sands 
and_ clays are now b eing deposited, jn 
river and lake and ocean. Obviously the 
gradual deposition of tens of thousands 
of feet of strata in this manner must have 
occupied immense ages. The removal of 
vast rock masses by erosion, leaving ex¬ 
posed the beveled edges of great series of 
inclined strata, is equally evidence of 
gradual processes continued through 
long periods of time. 

Reconciliations of Genesis and Geol- 
ogy .—At the beginning of the nineteenth 
century the belief in the inerrancy of 

Scripture and the reliability of the chro- 
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nologv of the Pentateuch was still preva¬ 
lent in the church. Could the immense 
periods of time demanded by geologists 
be reconciled with the chronology of the 
Pentateuch? 

The demands of geologists for immense 
periods of time and the limitation of 
chronology to about six thousand years 
insisted upon by theologians, might have 
produced a more violent conflict than ac¬ 
tually occurred, if there had not been two 
more or less plausible ways of evading 
the issue. 

The Pentateuchal chronology begins 
with Adam, and may therefore be con¬ 
sidered to deal only with the portion of 
the earth’s history subsequent to the crea¬ 
tion of man. As many millions of years 
as the most greedy geologist could ask 
for might be interpolated between the 
first and the second verse of the first 
chapter of Genesis. The earth was 
created in the beginning—a time which 
may have been as remote as human imagi¬ 
nation could conceive. At the end of 
that vast stretch of geological time came 

the creation of man and the beginning of 
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tlie six thousand years of biblical chro¬ 
nology. 

The other scheme for the reconciliation 
of Genesis and geology was the supposi¬ 
tion that the Days of Genesis were not 
days of twenty-four hours, but symbolic 
days, representing periods of time as long 
as any geologist could desire. 

These two schemes of reconciliation be¬ 
tween Genesis and theology formed the 
basis of a truce which lasted until theolo¬ 
gians got ready to admit the unreliability 
of the chronology of Genesis. The great 
antiquity of the earth came, therefore, 
to be generally admitted without any very 
violent conflict at any stage of the his¬ 
tory. 

The Antiquity of Man 

In the first half of the nineteenth cen¬ 
tury geologists for the most part were 
willing to concede that all of human his¬ 
tory might be comprised within a period 
not greatly exceeding the traditional six 
thousand years. But the more intensive 
study of Quaternary deposits in the lat¬ 
ter half of the century revealed a com- 
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plex history, involving an alternation of 
glacial and interglacial epochs, which 
must have required tens of thousands of 
years. This demand, however, made less 
trouble than it would have made at an 
earlier period, for the more intelligent 
theologians in the latter part of the nine¬ 
teenth century were getting ready to con¬ 
cede the worthlessness of a chronology 
based on the genealogies in the Penta¬ 
teuch. The fourth conflict, therefore, 
between science and orthodoxy was of a 
pretty mild type. 

Evolution 

The last of the supposed conflicts of 
science and religion relates to the theory 
of the evolution of the various groups of 
plants and animals. It began with the 
publication of The Origin of Species by 
Charles Darwin in 1858. Some decades 
of violent controversy followed, in which 
there was a considerable manifestation of 
odium, theologicum and of odium atheo- 
logicum. Before the close of the nine¬ 
teenth century, leaders in theological 
thought among various denominations of 
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Christians had accepted the theory of 
evolution. The warfare of science and 
theology was apparently ended. 

Recrudescence of Controversy on Evo¬ 
lution .—In the last few years there has 
been an extraordinary recrudescence of 
the opposition to evolution on theological 
grounds. The discussion of the subject 
has passed from scholarly journals of 
science and theology to the newspapers 
and the less scholarly type of religious 
periodicals. The question has been car¬ 
ried into politics; and we have had the 
extraordinary spectacle of State Legisla¬ 
tures attempting to settle scientific and 
philosophical questions by legislation. 
Some phases of this later history have 
been so extraordinary as to suggest to 
thoughtful minds the question whether 
we are living in the twentieth century or 
the sixteenth. In view of these condi¬ 
tions, it seems desirable to discuss this 
last of the supposed conflicts more fully 
than the previous ones. 

D efinitio n of E volut ion .—The meaning 
of the word “e voluti on” in scient ific lan¬ 
guage is a pr ogres sive change of phenom- 
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ena under the con tinuou s op erat ion of 
se cond ary causes. The typical example 
ofjsucli a p r oces s is_seen in the history of 
the individual life, vegetable or animal, 
from the condition of a single protoplas¬ 
mic^ cell to_the char acteri stic adult form. 
But, in the broad sense of the above def¬ 
inition, the idea of evolution belongs not 
alone to biology. It is^ the ch aracteri stic 
idea to science. Changes are going on 
con tinual ly, alOce in organic and inor ¬ 
ganic nature; and these ch ang es all de- 
pend on_ the cont inuo us action of second¬ 
ary causes. 

When we find in aU de partm ents _of 
nature cont inuou s pr ocesse s of ev oluti on 
now going on, the sci entific mind is nat¬ 
urally tod to the belief tha t evolution has 
been the metho d of nature in_tlie past as 
in_the present. We cannot help believ¬ 
ing that the great changes which have 
taken place in remote ages of the earth’s 
history have been evolutionary, as truly 
as the minor changes which we behold in 
progress to-day. 

The Ne bula r Theory .—The first impor¬ 
tant evolutionary theory in the history 
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of science belongs to astronomy. It was 
the nebular theory of Laplace, proposed 
in 1796. Laplace supposed that the gas¬ 
eous mass of the sun formerly extended 
beyond the orbit of Neptune. As the 
mass gradually contracted, rings of mat¬ 
ter were left behind from time to time, 
approximately in the plane of the sun’s 
equator, and the material of those rings 
was gradually aggregated into planets. 
The secondary planets, or satellites, were 
conceived to have been derived from 
their respective primary planets in the 
same way in which the primary planets 
were derived from the sun. 

The history of the nebular theory is a 
very curious one. It came rapidly into 
somewhat general acceptance, and helped 
to create an intellectual atmosphere in 
which evolutionary conceptions in biol¬ 
ogy and in other departments of science 
found favorable consideration. It met 
with some theological opposition, but 
that opposition was in general of a very 
mild type. The heavenly spheres are re¬ 
mote from the earth; and the idea of evo¬ 
lution of planetary orbits naturally ex- 
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cited less emotion than the idea of the 
evolution of man. It is, however, certain 
that the nebular theory, in the form pro¬ 
posed by Laplace, is not true. Astron¬ 
omers all believe that the planetary sys¬ 
tem did probably come from some sort of 
a nebula, though no definite form of neb¬ 
ular theory has yet commanded general 
acceptance. 

Evolutionary Geology .—The geology 
of Hutton and Lyell obviously involves 
an evolutionary conception of the h istor y 
of the earth. According to_the ge olog ical 
views now universally a ccept ed, con¬ 
tinents and oceans, mountain chains, and 
physical features of the earth in general, 
have been sh ape d, not by ine xplic able 
cata stroph es, but by a co ntinuo us evolu¬ 
tio nary process. The modern geology, as 
we have seen, met with theological op¬ 
position ; but that opposition was almost 
exclusively on the ground that the long 
periods of geological time contradicted 
the chronology which was derived from 
the genealogical tables of the Old Testa¬ 
ment. 

Evolution in Biology .—Evolution in 
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the sphere of biology appears as. a. phil¬ 
osophic speculation among the Greek 
phil osop hers, and found s ome adherents 
among the_Church Fathers—notably Au¬ 
gustine and Thomas Aquinas. But the 
first important attempt at a definite 
scientific theory of the evolution of 
species of animals and plants was offered 
by Lamarck in 1809. According to 
Lamarck, the method of evolution con¬ 
sists essentially in the inheritance of ac¬ 
quired variations produced in the indi¬ 
vidual by the conditions to which it is 
exposed. The theory of Lamarck never 
found, and never deserved to find, any 
general acceptance. Many biologists 
doubt or deny the possibility of inher¬ 
itance of characters acquired during the 
life of the indivfchial. Even if acquired 
characters can be inherited, Lamarck’s 
theory is certainly inadequate to account 
for the evolution of new species. 

Natural Selection .—The modern phase 
of the discussion of organic evolution be¬ 
gan with the promulgation of the theory 
of natural selection by Darwin and Wal¬ 
lace in 1858. The theojy of natural sg- 
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lection is based on two unquestionable 
truths. The first, is that all_ orga nism s, 
veg etab le _or animal, tend to m ultipl y in 
a geo metr ical pro gress ion. The crea¬ 
tures that breed most slowly would, in a 
few generations, if every individual sur¬ 
vived to the normal term of life, multiply 
so enormously that they would not find 
standing-room, to say nothing of sub¬ 
sistence. The second is_ that every indi¬ 
vidual is exposed to con tinu al peril from 
scarcity_of food, incl emenc y of weather, 
attacks of enemies, and manifold causes 
of _dis.ease. The inevitable result is a con¬ 
dition expressed in Darwin’s phrase, 
“the struggle fgy existence.” The ques- 
tioiTwhich individuabTin any generation 
will survive to maturity and produce off¬ 
spring, is decided in part by various un¬ 
known causes which we may call acci¬ 
dental. But, obviously, those individuals 
possessing qualities which make them 
more fit than other individuals of the 
species to escape from the dangers which 
threaten their life, and to secure suf¬ 
ficient means of subsistence, will be pre¬ 
served from generation to generation in 
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greater relative number than their less 
favored brethren. It may reasonably be 
supposed that the offspring of those fav¬ 
ored individuals will tend, in greater or 
less degree, to inherit the peculiarities 
which have made their parents victorious 
in the struggle for life. It is obvious that 
natural selection would be in general a 
conservative force in a stable environ¬ 
ment and a progressive force in a chang¬ 
ing environment. Geology reveals alter¬ 
nations of periods of stability with 
periods of change, in the history of the 
earth and of its faunas and floras. The 
discovery_of the p rinci ple of natural se¬ 
lection changed the concept of organic 
evolution from a_yague philosophic spec¬ 
ulation to_a_definite scientific t heor y. 

E videnc es oJ_ E voluti on of Species .— 
Within a few decades the belief in the 
evol utio nary origin _of species was ac¬ 
cepted b£ bio logis ts with sub stant ial una¬ 
nimity. Our knowledge of biology and 
geology has vastly increased in the period 
of somewhat more than half a century 
since the publication of The Origin of 
Species. With every advance in^ biology 
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and geology the evidences of_organic evo¬ 
lution h ave grown stronger. Within the 
limits of the present writing, nothing 
more can be done than to mention some 
of the classes of facts which afford con¬ 
firmation of the evolutionary theory. 

The homology of st ructu re in organs 
ap propriate d to d iffer ent uses in di fferen t 
groups of animals, s trong ly su ppor ts the 
theory of evolution. Apart from evolu¬ 
tion, why should the arm of a man, the 
fore paw of a qu adru ped, the_wing of a_ 
bird, the fl ippe r of a_whale, and the pec¬ 
toral fin of a fish be con stru cted on the 
same anatomical plan? Possibly even 
more impressive is the evidence afforded 
by ru dimentary o rgan s—organs which 
have, so_far_as_we _can see, no function at_ 
all_ in certain species, while in other 
somewhat allied species those organs are 
fully developed and are usefu l. The 
flightless wings, covered up by wing- cov¬ 
ers soldered together, in certain beetles 
which never fly, afford a striking illus¬ 
tration. The body ofjnan is_a_perfect 
m useum of rud imenta ry o rgan s. The 
larval or embryonic forms of existing 
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species often show a striking resemblance 
to the adult forms of earlier geological 
periods. The simplest forms of life are 
uni cellu lar, and doubtless the earliest, 
forms of life wejre unicellular. It is ji 
very sig nific ant fact that a un icell ular 
stage marks the beginning of every indi¬ 
vidual, vegetable or animal, jn t.lie life 
of to -day . 

The suc cess ion of living forms revealed 
by pale ontolog y bears striking testimony 
to an evolutionary process. Fossils have 
enabled us to trace, through successive 
stages of the geological record, the tran¬ 
sition from the normal five-fingered and 
five-toed mammal to the condition which 
we find in the horse, where only the mid¬ 
dle finger and the middle toe are devel¬ 
oped. 

Thegeological record shows unmistak¬ 
ably that the history of life lias not been 
a succession of u niver sal ex termin ations 
and new creations in su ccess ive geolog¬ 
ical ages. Rather has there been, in each 
of~the~great regions of the globe, a_con¬ 
tinuous pro gres s from the earliest and 
simplest forms to the lifejof the present 
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day. Every de cade of re searc h in paleon¬ 
tology h as brought to liglit^ some of the 
“missing links” w hos e su ppo sed a bsen ce 
was urged as aii ob jection to ev olut ion a 
hal f-centu rv ago. 

The inde finite ness of zoological and 
bot anic al cl assificati on gives st rikin g 
con firmat ion of the theory of ev oluti on. 
It is often impossible for the students of 
any particular group in the animal or 
vegetable kingdom to decide whether cer¬ 
tain forms are true species or only va¬ 
rieties. A like indefiniteness is recog¬ 
nized in the attempt to delimit the 
more comprehensive groups of animals 
and plants—subkingdoms, classes, and 
orders. Everywhere in organic nature 
the taxonomist finds, not sharp lines of 
demarcation, but characters of different 
groups blending on their confines like the 
colors of the spectrum. 

Evolution oJ_ Life .—There is a gr owi ng 
belief in_ tlie_ ev olutiona ry origin of the 
si mples t and e arlie st forms of_life^from 
ino rgani c matter. There has been, in¬ 
deed, no experimental proof of the forma¬ 
tion of living things from inorganic mat- 
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ter. But microscopic study has br ough t 
us to a k nowled ge of living creatures 
more minute and more simple than had 
been imagined before. On the other 
hand, the~artificial synthesis of c arbon 
compounds has resulted in_ the produc¬ 
tion of su bstan ces~cIosely approaching 
the^complexity of the co mpoun ds charac ¬ 
teristic of o rganic life. The chasm once 
supposed to exist between the n on-livin g 
and the living “world TTas been narrow ed 
by^ckemicaT~andHjiologTcal study until 
itjseejns probable tkafTthe_ chasm is^only 
imaginary. 

Ev olutio n of Atoms .—The latest phase 
of evolutionary theory relates to the 
atoms of which matter is supposed to be 
composed. Until the last quarter of the 
nineteenth century atoms were supposed 
to be absolutely unchangeable, and the 
atoms of any particular element were be¬ 
lieved to be exactly alike. In the ninth 
edition of the Encyclopaedia Britannica, 
the eminent physicist J. Clerk Maxwell 
quotes with approval the suggestion of 
Sir John Herschel, that, in their exact 

likeness to each other, atoms have 
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the characteristic of a “manufactured 
article.” It was assumed that, at some 
time in the remote past, all the atoms 
of the universe had been created, and that 
the atoms of each element were all alike 
and changeless. 

At presentjt is_ believed that atoms 
are products ofjjvolytion, and that evo ¬ 
lu tionar y ch ange s Ju atoms are_ still in 
p rogre ss. In the spectra of nebulae, we 
have evidence of only a few elements, all 
of which have very small atomic weights. 
The spectrum of the sun shows about half 
of the elements which are recognized on 
the earth; and those are in general the 
elements of the smaller atomic weights. 
The ato mic we ight s of_the_ la rger atoms 
are, in_ general, e xactl y or app roxim ately 
m ultiple s of the weights ofjliejsmaller 
atoms. The inference is altogether prob¬ 
able that the heavier atoms have been 
derived by a pr ocess of^evolution from 
the lighter atoms. Recent discoveriesTin- 
dicate also in some cases a retrograde 
evolution, in which large atoms break up 
into atoms of two different substances. 

In certain minerals on the earth, we find 
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evidence that the very heavy atoms of 
uranium and thorium are undergoing a 
slow decomposition, being resolved into 
helium and lead. 
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CONCLUSION 


A like in at oms and in worlds, as ijn 
plants and animals, we recognize e volu ¬ 
t ion, the_law of the uniygrse. In that 
universal evolution we see no indication 
of beginning or end. Rather we are com¬ 
ing to think of God as eternally im¬ 
manent injin et ernal u nivers e. Theology 
is thus relieved of the awkward notion 
of a benevolent Deity spending an eter¬ 
nity in solitude and idleness. And thus 
wefind a n obler m eanin g than was known 
before in the word s of Jesus, “My F ather 
worketh h ither to.” The whole universe 
is^ alive with _a divine presence. ~God 
dwells m the con tinuity of nature; not in 
ima gina ry gaps. 

It is a noteworthy fact that every one 
of the five supposed conflicts between 
science and Christianity was essentially 
a conflict between scientific beliefs and a 
Bible supposed to be inerrant. The scien¬ 
tific questions_of our age and of all a ges 
touch not the central truth of Christian- 
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ity, that “God \y&s in Christ, reconciling 
the world unto himself.” The inerrant 
Bible is gone; but the Heavenly Father, 
and Christ our Brother and our Lord, 
abide with 3 s. Far more interesting, 
and far more inspiring, than the Bible of 
medieval theology, alike inerrant in 
(.'very statement, and believed to be the 
words of men receiving passively an in¬ 
spiration like that of the Delphian priest¬ 
ess, is the m ode rn histo ric co nceptio n qji_ 
the Bible as the reco rd oX an a ge-long 
p rocess ^in_ the divine ed ucati on of hu¬ 
manity. In that modern con cept ion of 
a progressive re velati on, we behold the 
He avenl y Father le adin g his ch ildre n on- 
ward from age to age, to_purer concep¬ 
tions of truth and to n oble r life . The im 
ar ticulate cry of univers al h umanit y 
finds its int erpretati on an d its a nswe r 
in Him through whom we see the Father. 
And to Him—“the same ye sterd ay and to¬ 
day and fo reve r”—the laboring and 
he avy-l aden bring their b urden s of doubt 
and question, as_ of sorrow an d si n, and 
find_rest unto their soul s. 
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